A Gram-stain-negative and non-motile bacterial strain that formed straight rods and reddish colonies, designated KJ035
The genus Hymenobacter was proposed by Hirsch et al. (1998) with the description of Hymenobacter roseosalivarius as the type species, and the description was subsequently emended by Buczolits et al. (2006) and Han et al. (2014) . At the time of writing, the genus Hymenobacter comprises 36 recognized species (http://www.bacterio.net), including the recently identified species Hymenobacter latericoloratus, Hymenobacter luteus and Hymenobacter wooponensis (Liu et al., 2015; Kang et al., 2015) . Species of the genus Hymenobacter are Gram-reaction-negative, non-motile, pink-to red-pigmented and rod-shaped bacteria. The major respiratory quinone is menaquinone 7 (MK-7) and the main polar lipid is phosphatidylethanolamine. The major fatty acids are iso-C 15:0 , anteiso-C 15:0 , C 16:1 !5c and summed features 3 and 4. The DNA G+C contents have a relatively high range (55-70 mol%) in contrast to other members of the Bacteroidetes (Chang et al., 2014; Subhash et al., 2014; Liu et al., 2015; Kang et al., 2015) . Most members of the genus Hymenobacter have been isolated from various environments such as air, soil and freshwater. Some species have been isolated from extreme environmental samples like glacial ice, soil of polar areas, permafrost, temperate desert soils and uranium mine wastewater (Jin et al., 2014; Kang et al., 2015) . A novel bacterial strain, designated KJ035
T , was isolated from coastal seawater of the East Sea, Republic of Korea. In this study, we investigated the taxonomic position of KJ035
T using a polyphasic approach.
The seawater sample (collected at 36 22¢ 05 † N 129 23¢ 44 † E) was diluted serially, spread on R2A agar (Difco) and incubated at 30 C for 7 days. Strain KJ035 T was derived from these plates and purified by streaking three times on R2A agar. The isolate was incubated on R2A agar plates routinely at 30 C for 3 days. The pure culture of strain KJ035
T was stored at À80 C in distilled water supplemented with 20 % (v/v) glycerol and also preserved using lyophilization. T was obtained using sequencing primers (27F, 518R, 785F and 1492R; Lane, 1991) , and sequenced by Biofact. The novel sequence was compared against the GenBank and EzTaxon-e databases using the program BLAST (Altschul et al., 1997; Kim et al., 2012) . The obtained sequences and those of the reference strains (which were publicly available) were aligned using the SILVA Incremental Aligner (SINA v1.2.11) (http://www.arb-silva.de/aligner/) (Pruesse et al., 2012) . Phylogenetic analysis was performed by using MEGA version 6 software (Tamura et al., 2013) . Phylogenetic trees were inferred by using three different methods, the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) methods. Evolutionary distance matrices for the neighbour-joining algorithm were calculated using Kimura's two-parameter model (Kimura, 1980) . Bootstrap analysis with 1000 replications was conducted to obtain confidence levels for the branch nodes (Felsenstein, 1985 T was a member of the family Cytophagaceae of the class Cytophagia of the phylum Bacteroidetes and formed a distinct subline within the genus Hymenobacter in the neighbourjoining tree (Fig. 1) . The phylogenetic trees obtained with the maximum-likelihood and maximum-parsimony methods had a similar topology. This phylogenetic inference, together with the levels of 16S rRNA gene sequence similarity (<97 %) (Wayne et al., 1987; Stackebrandt & Goebel, 1994 ) between strain KJ035
T and the three most closely related species of the genus Hymenobacter, suggest that strain KJ035
T represents a novel species of the genus Hymenobacter.
Colony morphology was examined following growth of the strain on R2A agar at 30 C for 3 days. Cell morphology and size were investigated by transmission electron microscopy (LIBRA120; Carl Zeiss) after cells had been negatively stained with 1 % (w/v) phosphotungstic acid. The hangingdrop technique was used to assess gliding motility (Brown, 2007) . Gram staining was carried out as described by Hucker (1921) . Oxidase activity was evaluated via the oxidation of 1 % N, N, N', . Catalase activity was determined by measurements of bubble production after the application of 3 % (v/v) H 2 O 2 solution. The growth temperature range was determined on R2A agar at 4, 10-30 C (at intervals of 5 C), 37 and 42 C. The pH range for growth was determined by adding 0.1 M sodium acetate buffer (pH 4.0-6.0), 0.1 M phosphate buffer (pH 7.0 and 8.0) and 0.1 M sodium carbonate buffer (pH 9.0 and 10.0) to R2A broth, respectively. Tolerance to NaCl was examined in R2A broth with 0 %, 0.5 % and 1.0-5.0 % (at intervals of 1.0 %) (w/v) NaCl. Anaerobic growth was tested on R2A agar at 30 C for 5 weeks by using the GasPak EZ Anaerobic container system (BD). Hydrolysis of casein [3 % (w/v) skimmed milk (Difco)], carboxymethylcellulose [1 % (w/v) CM-cellulose (Sigma)], cellulose [1 % (w/v) filter paper (Whatman no. 1)], dextrin [1 % (w/v) dextrin (Sigma)] and starch [1 % (w/v) soluble starch (Sigma)] was tested using 0.1Â R2A agar as the basal medium. DNase activity was assessed on DNase test agar (Difco). Other biochemical tests were carried out by using API 20NE and API ZYM kits (bio-M erieux) and oxidation of carbon compounds was evaluated with GN2 MicroPlates (Biolog) according to the manufacturer's instructions. Growth was also evaluated on nutrient (NA; Difco), marine agar 2216 (MA; Difco), tryptic soy agar (TSA; Difco), blood agar (Difco) and MacConkey agar (Difco) at 30
C. Antibiotic sensitivity was tested by using the disc diffusion method after spreading cell suspensions on R2A agar. The discs (Liofilchem) contained the following antibiotics: ampicillin (10 µg), chloramphenicol (30 µg), erythromycin (15 µg), gentamycin (10 µg), kanamycin (30 µg), penicillin G (10 IU), rifampicin (30 µg), streptomycin (10 µg), tetracycline (30 µg) and vancomycin (30 µg). The effect of antibiotics on cell growth was assessed after 3 days of incubation at 30 C.
For analysis of the DNA G+C content of strain KJ035 T , genomic DNA was extracted and purified by using a Bacterial Genomic DNA prep kit (Solgent). The DNA G+C content was determined by the thermal denaturation fluorometric method (Gonzalez & Saiz-Jimenez, 2002 ) using SYBR Green 1 (SG 1; Invitrogen) and a real-time PCR thermocycler (Bio-Rad). Fluorescence DNA melting curves were generated in triplicate.
The cellular fatty acid profiles of strain KJ035
T and the three reference strains were determined under identical conditions. The cells were grown on R2A agar at 30 C for 3 days and collected from the third streak quadrant to obtain cells of the same physiological age. Fatty acid methyl esters were prepared and analysed according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (Hewlett Packard 7890) and identified by using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . The isoprenoid quinones of strain KJ035
T were analysed by TLC according to the protocol of Minnikin et al. (1984) . Polar lipids were extracted according to the method of Minnikin et al. (1984) and separated by two-dimensional TLC (plates coated with silica gel, 10Â10 cm; Merck). Chromatography was performed by using chloroform/methanol/water (65 : 25 : 4) in the first dimension, followed by chloroform/methanol/acetic acid/water (80 : 12 : 15 : 4) in the second dimension. The plates were sprayed with 10 % ethanolic molybdophosphoric acid (Sigma) for detection of the total polar lipids, ninhydrin (Sigma) for aminolipids, a-naphthol for glycolipids and molybdenum blue (Sigma) for phospholipids. Polyamines were extracted as described by Schere & Kneifel (1983) and analysed by one-dimensional TLC.
The morphological, physiological and biochemical characteristics of strain KJ035
T are given in the species description and Table 1 . Phenotypic examination revealed several common traits between strain KJ035
T and species of the genus Hymenobacter, including Gram-stain-negative cells, aerobic metabolism, rod-shaped morphology, lack of motility, and oxidase-and catalase-positive activity. However, strain KJ035
T could be clearly distinguished from the three reference species by its growth in the presence of 1.5 % (w/v) NaCl, esterase (C4) activity and ability to utilize acyclodextrin (Table 1 ). The cellular fatty acid compositions of strain KJ035
T and the three reference strains are presented in Table 2 . The major cellular fatty acids of strain
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Hymenobacter wooponensis WM78 T (KF631221)
Hymenobacter xinjiangensis X2-1g T (DQ888329)
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Flavobacterium
KJ035
T were iso-C 15:0 , anteiso-C 15:0 , C 16:1 !5c and summed feature 3 (comprising C 16:1 !6c and/or C 16:1 !7c). This fatty acid composition was similar to that of the reference species of the genus Hymenobacter, with only minor differences in the respective proportions of some components. The major respiratory quinone of strain KJ035
T was MK-7, which is consistent with other members of the genus Hymenobacter. The polar lipids of strain KJ035
T were phosphatidylethanolamine, three unidentified aminophospholipids, three unidentified aminolipids, one unidentified phospholipid and five unidentified polar lipids (Fig. S1 , available in the online Suplementry Material). The polar lipid profile of strain KJ035
T was similar to that of the three reference strains of the genus Hymenobacter (Chung et al., 2010; Hoang et al., 2013) . The main polyamine was homospermidine. The genomic DNA G+C content of strain KJ035 T was 61.0 mol%, a value that fell within the range of those reported for the other species of the genus Hymenobacter (Table 1) .
Based on its phylogenetic position and phenotypic characteristics along with the unique combination of chemotaxonomic and biochemical properties (Tables 1 and 2), strain  KJ035 T represents a novel species of the genus Hymenobacter, for which the name Hymenobacter marinus sp. nov. is proposed.
Description of Hymenobacter marinus sp. nov.
Hymenobacter marinus (ma.ri'nus. L. masc. adj. marinus of or belonging to the sea, marine).
Cells are strictly aerobic, Gram-stain-negative, non-motile rods, approximately 4.0-7.0 µm in length and 0.9-1.0 µm in diameter. Colonies on R2A agar are circular, smooth, reddish and approximately 1.2 mm in diameter after 3 days at 30 C. Growth occurs at 10-30 C (optimum, 30 C), at pH 7-8 (optimum, pH 7.0) and in R2A broth 
Erythromycin ( and/or C 16:1 !6c). MK-7 is the only respiratory quinone. The polar lipids are phosphatidylethanolamine, three unidentified aminophospholipids, three unidentified aminolipids, one unidentified phospholipid and five unidentified polar lipids.
The type strain is KJ035 T (=KCTC 42854 T =CECT 9069 T ), isolated from coastal seawater, Republic of Korea. The genomic DNA G+C content of the type strain is 61.0 mol%.
Proposal of Hymenobacter norwichensis sp. nov., classification of Only fatty acids amounting to at least 1.0 % of the total cellular fatty acids of at least one of the strains are shown. TR, Trace (<1.0 %); ND, not detected. All data are from this study. *Summed features are groups of two or three fatty acids that cannot be separated by GLC using the MIDI system. Summed feature 2 comprises C 14:0 3-OH and/or iso-C 16:1 I. Summed feature 3 comprises C 16:1 !7c and/or C 16:1 !6c. Summed feature 4 comprises iso-C 17:1 and/or anteiso-C 17:1 B. Summed feature 8 comprises C 18:1 !7c and/or C 18:1 !6c.
